Abstract: The National Institute of Standards and Technology (NIST) has recently administered two interlaboratory comparisons, coordinated within the Fiber Optics Committees of the Telecommunications Industry Association (TIA), of measurements on single-mode optical fibers. The first dealt with Effective Area (A c rrl but also included Mode-Field Diameter (MFD) measurements; the second concerned Nonlinear Coefficient (n 2 / Aeff). The A c rrcomparison included five participants. Standard deviations, per fiber, for all participants' measurements, ranged from 0.4 % to 0.7 % for MFD and from 1.3 % to 3.9 % for A e lf. The n2/A ctrcomparison included data from six participants. Differences in measurement test sets required different participants to use wide ranges of specimen lengths and input powers. Standard deviations, per fiber, for all participants' measurements of n 2 /A e tf, ranged from 9.6 % to 18.7 %.
From time to time, the National Institute of Standards and Technology (NIST) administers interlaboratory measurement comparisons (sometimes called round robins) among members of the Telecommunications Industry Association (TIA) or, internationally, among members of the International Electrotechnical Commission (IEC) or the International Telecommunications Union (ITU). Administration of such comparisons by a neutral and noncommercial entity, such as NIST, helps to guarantee and maintain confi dentiality among participants and, therefore, encourages participation. Such comparisons are used to quantify agreement among various users of particular standard test procedures, to quantify agreement between measurements made using different test procedures, and/or to establish need for or verify effectiveness of calibration artifacts. Here, we report on two recently-completed single-mode optical fiber comparisons, one dealing with measurements of Effective Area, as well as Mode-Field Diameter, the other with measurements of Nonlinear Coefficient.
Mode-Field Diameter (MFD) is a measure of the transverse extent of the intensity of the mode guided in a single-mode fiber, corresponding to what one might think of as the spot size. MFD is a key specifiable transmission attribute of single-mode fiber and is crucially important to the coupling efficiency between fi bers; the better matched the MFD between two fibers, the more efficiently they can be coupled end-to end. There is a TIA-published test procedure for measuring MFD [1]; it includes one near-fi eld and two far-fi eld measurement methods. If a fi ber's transmitted intensity distribution were perfectly Gaussian, then the MFD could be calculated directly, using the lie or l/e 2 points. Real intensity distributions of fibers, though, are not Gaussian, to an extent that varies with fiber type, and MFD is defined, from the far field intensity distribution, as a ratio of integrals known as the Petermann II definition [2], which has been agreed upon in the TIA and in the international standards bodies.-The exact formula depends on the method used; far-fi eld formulas implicitly include a Hankel transform, to convert to near field.
Effective Area ( A ctr ) is a single-mode fi ber parameter used in system designs that are prone to effects of the nonlinear refractive index, ni. �is similar to MFD, in that it quantifi es "spot size," calculating the cross-sectional area of the near-fi eld intensity distribution of the fiber [3] . It is calculated from the same data as MFD, but the calculation is different; in the case of far-field power data, the near-field distribution is determined by a zero-order Bessel function. Again, the exact formula used depends on the
